In this research, Ag NPs were loaded on cysteine modified poly(acrylic acid) (PAA) hydrogel. Obtainedcysteine-hydrogel (Chydrogel) having different functional groups could stabilize Ag NPs better than un-modified hydrogel due to the presence of disulfid bondings. First, obtained PAA hydrogel from radical polymerization was conjugated with cysteine-hydrochloride (Cys) through amidation reaction and then was used as a substrate and stabilization reagent for Ag ions. Ag ions were reduced on Chydrogel in the presence ofNaBH4 as reducing reagent. The resultant nanocomposite was well characterized by using UV-vis, FT-IR, XRD and SEM techniques. Furthermore, the resultant Ag NPs on the surface of Chydrogel showedhigh antibacterial behavior against Gram-negative E. coliand Gram-positiveS. aureusdue to the high reaction of thiol-functions with the outer cell surface.
physical,chemical
properties and
antibacterial performance [5] [6] [7] [8] [9] .Ag NPs have showed higher antibacterial property than their bulk form against bacteria, virus, and fungi [10, 7] . But [12] [13] [14] [15] [16] 9] . Studies on silver nanoparticles showed that hydrogel polymers are suitable choices for the preparation of nanoparticlesin aqueous phase due to the treatment of woundburnings in the form as such [17, 18] . Hydrogels are crosslinkedhydrophilic networks which are capable to retain a large amountof water dueto the presence of several functional groups in the polymers [19, 18] .Ag NPs can be loadded into the hydrogel viathe mixing of nanoparticles with the synthesized hydrogel, by the addition ofnanoparticles during the gelation process or loadingin the swelling process of the hydrogel [13, 20] . The functional groups of hydrogelcan interact with silver ions and act as anchoring agent to obtain a uniform distribution of nanoparticles [21, 22] . First, poly (acrylic acid) hydrogels were prepared by following simultaneous redox cross-linked polymerization technique similar to a method described [27] .
Resultant hydrogel was modified with cysteine similar to the method previously described for cys-PAA [28] . 1g of the resultant hydrogel was hydrated in 80 ml Resulted Chydrogel wasstored at 4°C until further use.As compared to vacuum-dried hydrogels, lyophilized hydrogels display higher swelling ratios, so resulted hydrogels were lyophilized at -50 ºC and stored at 4 ºC
2.2.2.Synthesis of silver NPs on theChydrogel and hydrogel
The obtained Chydrogel and hydrogel (0.1g)
were swelled in distilled water(50ml) at room temperature for 2 days and, then, the swollen hydrogels were poured into 50mL of aqueous 5mM AgNO3 solutionand and kept for 24 hours toabsorb the silver salt.Then, the silver salt-loaded hydrogelswere mixed with 50ml of cold aqueous NaBH4 solution (1mM) and kept for 2 hours at 4˚C.After mixing,a color change to (dark brown/black)color was observed, which approved the formation of silver nanoparticles.The synthesized nanocomposite (10 mg) was dispersed in distilled water (100 ml) through ultrasonic waves for about 30min and used for antibacterial test.
Characterization and analysis
The swelling behavior of the resulted hydrogels, before and after loading of silver NP inside the networks, was defined via calculating the ratio (Q) of the hydrogels following Eq (1):
We is the weight of the swollen hydrogel 
Results and discussion
Scheme 1 illustrates the preparation mechanism of Chydrogel and silver nanoparticles within the swollen hydrogel networks. Thydrogel which these resultscould be related to the some doping effect of metal nanoparticles in the polymer matrix [39] . and 13mm (Fig 5d and e Thydrogel before adjusting of pH of hydogel against E.coli was shown (Fig 5c) .
The inhibition ring of E.coliwas 13 mm that this increase of antibacterial activity could be related to the size of Ag NPs. 
